(19) B*H#?FJf OP) 



(A) (H)WKtBB4iW»# 

^9-82524 

(43)&WB ^9^(1997) 3^285 



(51) Int. CI. 6 

H 0 1 F 10/30 
G 0 1 R 33/09 
H 0 1 L 43/08 
43/10 



mm 



F I 

HO 1 F 10/30 
H 0 1 L 43/08 
43/10 

G 0 1 R 33/06 



M 



R 



OL 



(4 71) 



(21)tH«»# «rB¥7-237335 AppHcotf«o« fsl<> . 


(7oms 


BA 


000003078 




(22)mSB ¥(£7«f (1995)9*11 4 B P.U^DaTC 






J 1 1 m J 1 1 m rtf^ K * J 1 1 BT 7 2 Sift 




(72)%? 


?# 


#£j 1 1 m > 1 1 m m ^ k/m^jic^bt i safe 
it^a^^w^^%-fe > * - 






(72)%? 


3# 


w^j i inu 1 1 mgiiT^K/M^s^Hr i sift 






(72)%? 


S# 








(74) ft? 


IA 







(54) [38UH©£*] X»«£K43J:tf««JS#i:8a** : P 



(57) 
rsms 



-So 

[fl?*^©] Fe, Co, N i <D'MZ< t% ll/l^ 
ft*ttft«4M£ (2) iS^tt^JK (4) t*»JBU 

■PIRIlt (3) S^fiE3-a:T^-7-y5 L >^»a:S{c c fcD 




1 

[ffi&mi] Fe, CoMUtNi*»6&5S<kDI 

S5liatt*|£|!tt**lfLfc«iS**-r*S5»ilS^JIJtlc:tJ 

Fe, CoMUN i ^e&SfM: 9jItR$n-5'>&< 
tt> ia«7C*t. B, Al, Ca, Sc, Cu, S 
r, Rh, Pd, Ag, La, Ce, Pr, Yb, I 
r, Pt, Au, Pb, Li, Ti, Rb, V, Zr, 
K, Cr, Nb, Mo, Ba, Nd, Eu, Ta, W, 
C, Zr, Cd, Mg, Y, Tc, Ru, Gd, Tb, 
Dy, Ho, Er, Tm, Lu, H-f, Re, Os, T 
1, Na, I ni5«fctfG afrZZz&M^QMIRZn&'P 

(C Ox F e y N i z ) 100-a M a 

CIT, O^X^l, O^Y^l, O^Z^l, X + 
Y+Z=l, 0^aS50f*0, MttB, Al, C 
a, Sc, Cu, Sr, Rh, Pd, Ag, La, C 
e, Pr, Yb, Ir, Pt, Au, Pb, Li, T 
i, Rb, V, Zr, K, Cr, Nb, Mo, Ba, N 
d, Eu, Ta, W, C, Zr, Cd, Mg, Y, T 
c, Ru, Gd, Tb, Dy, Ho, Er, Tm, L 
u, HfRe, Os, Tl, Na, I nfeWGa^i 

•easn* z £&¥rmtTz>mxm 1 

Ago 

m&m3] ±.mtpmm<Dm.mmmtwzmitT2>z. 
tt^Bt ^ «j^-r * iz mm ait * *® t z 

[0 0 0 1] 
[0 0 0 2] 

LT«8 0 a t %N i - 2 0 a t %Fefil ((^fc>t$>£> 

*tti*tbTg>c«ajKft8s**7Kr tco/cu) n 



(2) <&ffl¥- 9 - 8 2 5 2 4 

2 

mnfztt). z.tuzmE-rz>/vi>i7/\<yn>/'(XiPmm 

UT85tfim3a*Bt©«KS«fSe*lftl{cl6IW-r5 

nmtf&z>. u © j: 5 asi«ttft»fi t lt» t - f 

1 0 3 3 1 5^;fe,£l£*ll#fF!f5 5 0 1 4 1 4 7^) . 
ffl^fcfiS^-v r J fc*tt*f9^UJ^©^:#Stc^:#<H 
[0 0 0 3] 

20 BSM«*«l*UJ:5fr-6«UIU ±Ml,tc£o\z. 

<^**». ^ tils ^ n^t u 1 

[0 0 0 4] #3£91©afl<jtt. ^^^»IS^*A<»e. 
n*£Jft»£«t. *5«fc^^©J;^^^^JK£#L, 
£5£ b fc ffi * fi W M t = t> Ac o T f# -5 CI t © X -5 M M 
}gtr[^*^ £ *«-T -5 £ £ * £ . 
30 [0 0 0 5] 

[S8H*»ft-rsfc«>©^a] *%^©3£«SifS-&Jltt. 
Fe, C oiJcbtXN i 7^Sfr5ffM:9S&£n£4>&< 

&#mt±.K.fc i &ffi.&fomt<Dftm\z. Fe, CoiJj; 
tfN i *>?>&£PJ;9jlS?2n*'>&< £t>l«©7E5ii 
£. B, Al, Ca, Sc, Cu, Sr, Rh, Pd, 
Ag, La, Ce, Pr, Yb, Ir, Pt, Au, P 
b, Li, Ti, Rb, V, Zr, K, Cr, Nb, M 
40 o, Ba, Nd, Eu, Ta, W, C, Zr, Cd, M 
g, Y, Tc, Ru, Gd, Tb, Dy, Ho, Er, 
Tm, Lu, Hf, Re, Os, Tl, Na, I n&cfc 
ZfiG afi^tz2>m£*)M&.2tl2>'J>tZ< tb ia©7C* 

£#iti:-t-5t>©T-&3„ ^mMom^im^m^- 

[0 0 0 6] 



3 

*«>»©£ift»-&fltfc:*Slr>T, ^m^WmitFe, Co 

7tiH;frS&-5fc©T&9, -KCOx Fe Y Ni z 
(O^X^l, O^Y^l, O^Zgl, X+Y+Z= 
1) T*Sn§. iO SttMKtt. Coo. 9 Fee . 
N i o. s Fe„. 2 . CoUZtWtfZtl*. #?PJ<7>35 
»MS^Bttc*HT. S5H«Mt#WitUTtt«IA«T-F 
eMnM. N i O, N i Mnpi. IrMn&MI 

[0 0 0 7] *a^©3SEift*S^«tO«p«W3a:«lriEtt. 3* 
$T**5Fe, C o*5cktfN i Ojl&Sft 

a 4>&< it> i«©7n3ii<t. cnfiino»iiP5c*Mts 

5. CCT, ^JD7C*M<h LTlt. B, Al, Ca, S 

c, Cu, Sr, Rh, Pd, Ag, La, Ce, P 

r, Yb, I r, Pt, Au, Pb, Li, Ti, R 

b, V, Zr, K, Cr, Nb, Mo, Ba, Nd, E 

u, Ta, W, C, Zr, Cd, Mg, Y, Tc, R 

u, Gd, Tb, Dy, Ho, Er, Tm, Lu, H 

f, Re, Os, Tl, Na, I n&^Zf-G afrZUZ 

m£VMnznz>'pf<i< tt> lawman*. 

[0 0 0 8] £©+ra«£«filcf *3a«tt#tt. T8E- 

(Cox F e Y N i 2 ) 100 -. M a 

(iCT, OSXS 1 , O^Y^l, O^Z^l, X + 
Y+Z=l, 0Sa^5 0T*S5. ) T^ns,, <£ 9 
JWMiCte, (Co.., F e 0 . i ) .oo-« M, , (N i 

O. 8 F e o. 2 ) I OO-a M a . C O , oo-a M a . F e 

,oo-a M a ts.E1fi^i £ft-S. ^SD7t;*MO^Dftatt 
5 0 a t %KTT$.t>, 2at.%H±30at%MTT 

[0009] n©«piRiiKtt. mm^mtR^m^m 

TS-So #fCJii£L;t^j!jD7CsSlc£>5*>P d, Cu, P 

t, au, A g «u im&itmz.tt-r&mw&m'bm.ig. 

[0 0 10] *ii!:^^TtWll S^tt^t 
«t«p K *5 b »T»JD7c*M<0|afi!E*«a«EW L L T t> J; 



(3) ftffl¥ 9 - 8 2 5 2 4 

4 

[0 0 11] *fgW©X**S^BtTH. 3tai4^l»t5=l: 

to epwj«cD)iiPfe#fcis^$n-r, 4>&< tfc-ismifc* 

[0 0 12] *5SW©3!S*iB-&Ktt, 7s)\y9 

[0013] *««4*(ci!g^^n-r, #?x, 
o^iias, si, Mgo, a 1 2 o 3 . &my^? 
< h mm&m.. £*;a^ 

fttt*|oI±$-&-5it«e)tC, *«±fC 1 ~ 1 0 0 nmOJP 

*fc©T?»n«4$lcPB£$ftfcVV*<. 0iJ*J±*Pd-^P t 
C o Z r Nb^f©M«^I. ffl'kSt 

[0 0 14] *%^C5SS«jg^**^«, ±i£Lfc£ 

»h^«hc»l. ^<<tt>!S«ttfr«tfc««Esai*-r 

(SCu, Ag, Au, A 1 -^dtl^O-asfe^fflt^^tl 

[0015] *mn<DmmM.m))$kmi-\t. ±.m\,rz^. 
[ooi6] ^*3, *mM<Dffl.m.mmj)%km z ?iz£>^ 

X tf >/^^JK^*fT-5aftH^i: (Cfijfflf * d <h t> 
40 T#^)o 

[0 0 17] 

1 

CffiTrab-SlJ-^T'f T*«l±tC. Co 90 Fe, 0 C9a^ 
$:#-ra^JP4 nm©?imtt#I82, (Co G . a Fe 
50 o. . ) 9oM 10 "?«3ft*fcl*SWT*3&«ttflsa*&&* 



0 

(4) 

5 

mm 1 nm(D^mm3. Fe5oMn 50 OM$ft5l 
Jll 5 nm©KMttM4*)H*ffilcLfc, *IHK3 
CD^JPTC^MtbT, -en^nB, Al, Ca, Sc, 
Cu, Sr, Rh, Pd, Ag, La, Ce, Pr, Y 
b, I r, Pt, Au, Pb, Li, Ti, Rb, V, 
Zr, K, Cr, Nb, Mo, Ba, Nd, Eu, T 
a, W, C, Zr, Cd, Mg, Y, Tc, Ru, G 

d, Tb, Dy, Ho, Er, Tra, Lu, Hf, R 

e, Os, Tl, Na, I nlfdiGaJfflW:. 

[0018] ^>bnrz^^m^^x. m&mmt io 

«iiteffl'b3i*«jtT&9. (Ill) BEfabfcffilT$> 
•S^i^'M^tlfc,, 

[0 0 19] 0 2tC#e,nfc32^^»a^Stt^ 
[p] (fiXMB#WM#^[6]) C9SSfl:ft^a*3J:^Wt:ai«W 
*IoJCD^t:tt«b$r*-r. 0 2(C*5^T. c(D{m^m 
&'&Jl$:tt3iWU7Xm%- (Hua) 

[0020] m3iz. ±mi,fz : zn?n<Dmuurt.mM$: 
^r^mm^ma. tpmm&mix^u^&m'&m 

[0 0 2 1] MMW 2 
*J£0J1 t|5j^©^fe(Cj;D01 (C^t-«it?:^-r^3e 

•y-7r<7*«i±ic> c o 90 f e lo (Dm.fS.^-r^m 

JP3 nm<£>3£K'l4#:ll2. (Co Q . 9 F e D . > ) ,oo-. 
Pd, (a = 5, 10, 15, 20, 25, 3 0) Tg 

zn%mfc&^T% i &w.fefcfr£>tez>mm2 nm©<£ffl 30 

flM3. F e S0 Mn S oCDffi^*#-r ^.lii? 1 5 nmOKS 
SSttteBU 4 SrJS^m Lfc„ 
[0 0 2 2] g|4{c4 i rai^{'*itt€.P d(75^SPl:a t3c 

[0 0 2 3] m5\Z*fflm\Z£>tfZ>P dOttiatf 

» a #tf*n-r % <d c# t *mm 

[0 0 2 4] H Jg^J 3 

J^iS^WMiaLfc. **SS^J(C*3^T«. •ti-77-1'7 
a«l±(C. Co 9 oFe,oO«&ft^li4nm(D 
»tt#:lil2, (Coo.. Fe». . ) .oTa.oTSSn 
£M$£*T3«&tt&^£/i<i>IilJP 1 . 5 nmwtpffl 
Jill. (Coo. 9 Fe 0 . i ) 6oTa 20 Tt^nsa^ 

2, F esoMn 5 oCOffifiXSr*-r«>ffgJ¥l 5 nmcos:^a 50 



- 8 2 5 2 4 

6 

[0025] ms \z*mmmx-ft ^nrz^m-tmo^ 
7 xm.R(Dm$: wis-r z> » if-m&m ® £ o \z * m 

[0026] mmm 4 

7I«1±C, C o 90 F e , 0 ©M*t1"l>I)f 2 n m 
<D&M&fcm2 . (Coo. 9 Fe„. ,.) ,oo-o Nd, T 
^n^M^tL, Ndfclfcaa<9i«ttfls:flt2«T?a 
= 1 . S^^1t#:Ji 4«Ta=2 0i:&4±5 ffi^M 
l^ft $ ■&-fzmm&&fr 6 A «Hflf 3nm©W«3, 
F e soM n soOffl^^WT -5SIJ? 1 5 n m©j5:3&E£tt#: 

[0027] m3\z*nmM-cn$ntz&&%i'&m(D3z 

[0 0 2 8] 5 

^ss^j 1 1 mm<vjjmz& omi ic^-rnm^w-r 

•y-7T<7aiSl±{C. N i 8 „F e 20 W«a^S:#T^Si 
ff4 nm©9&«tt#JK2. (Ni c . e Fe„. 2 ) 90 M,„ 
T**^tl^Ja^**-rs^fi814#:*^^-SM* 1 nmW 
W13, Fe 5 oMn 5 „©fflfi!E5tm)¥l5nm0 
RMiatt^«t 4 Lfc. ffflfil 3 ®^Jja5c*M 

<t l/T, ^tlftlB, Al, Ca, Sc, Cu, Sr, 
Rh, Pd, Ag, La, Ce, Pr, Yb, Ir, P 
t, Au, Pb, Li, Ti, Rb, V, Zr, K, C 
r, Nb, Mo, Ba, Nd, Eu, Ta, W, C, Z 
r, Cd, Mg, Y, Tc, Ru, Gd, Tb, Dy, 
Ho, Er, Tm, Lu, Hf, Re, Os, Tl, N 
a, I nSfdJGa^ffl^fc. 

[0029] i7i:, ±m l tz j £ti j enomm7i.mMz 
mjT^t£^&&m&miz-z>\f*TM%.-znrc.&mM7 

•xmRnfa&mt. z\<Dmz^nz>£o\z. cpWSM* 

[0030] rni&w 6 
-> u 3 2 i «®fc»(dtsnfc«iB?fiait 22® 

±C, If4 0 nm©Co 83 P t 17 A-K12 3 ^rfiXSI 

2^g|5^B<)iC®tb$-ti-y u c„ fOlClf lOnmOCo 
ss Z r 5 Nb, JM24, Jilft 2 nm©N i 8 oF e zo iM2 
5. H;P4 nm©Co 90 F e lo &&1£ttlg2 6. JMJ9 3 
nmCC)CuSM2 7, JIJP2 nm©C o 9C F e , Q ?S^E14#: 



(5) 



128, mm 1 nm© (Co 0 . 9 F e Q . . ) goPb.o* 
RUIH2 9, ISl5nm©Fe 5 „Mn 5 „M?IItt«3 
0, mm 2 0 nm©T i ffill3 1 *JH*fiJcKLfc. $ 
S£gt»2 0miti«Cu«1®3 2£fi!aStLTinn:Lfc. 
[0 0 3 1] tt*. «S«ftf!(Wffla*fT-pfc». A-K 
H2 3^f«l, S9fi«ttffJ»3 0tt>|ffl|)t2 9*J«ttf 
*WI2 8 i0^l:-^MttS#4L, £fc 
M»Ktt*M2 6 fcH*»*tt*#-^bfc. A- Kffi2 3 
ttComFe, 2 6 Eft S it * tSf'J £ 

[0032] ^snfcatuatrasssd^tc^a^sKSf. 

*MfCC o 90 F e I0 3&«tt#«t©**flI^fc«£tfiJS 

ttsun c# 5 ajp v t\ v -tf > j -i x<rmss.\%wb <=> n 

[0 0 3 3] 



9 - 8 2 5 2 4 



[a 2 ] *ftm<z>mmm 1 T»snfc3fia»*te*t©«fl: 



8 



[0 3 ] ^Hjo^^j i x-m^nrz^m^m^^ 



[0 4] #»iM<B^jfc^T»enfc£»s 



[0 5] *%BJ©*fflg^l2T#^tlfc^«S^iK»CO^ 

io [0 6] *fEWfc«sS!»*S^Bt«)teo«**-rWriii 



[0 7] ^mcommmsxm^nrz^mm^miz-D^ 
[0 8] ^fswjcfissfiBESuagtaajs^o-^iufcs-rwf 



[##<Z>ifcBJi] 

2-^att^Si. 3-+IBK, 4 
Mil i 9 ■■■ttimm. 9 i....vinv 



-SttttttttK. l l- , 

2 2-JRMMUK. 2 3 -Co 

Nb 7 I, 2 5-N i soF e 2 
2 7-C u 



1 2-tfHMt. 2 1-->'J3> 



2 8- 



2 4-Co 88 Z r 5 

2 6-Co 90 Fe, 0 lWI, _ 

Co 9 „Fe,„iIttftl. 2 9- (Coo. 9 Fe„. ,) 
BoPb.oflWIR. 3 0-Fe s „Mn 6 „Kiitt#I, 3 
1 -T i &mm. 3 2-CutI. 



[01] 



12] 



[0 6] 




11 



tm H(A/m) 




0 



(6) 



&m¥9- 8 2 5 2 4 



[0 3] 



i 
g 



20 
16 



12 







































/ 






/ 






/ 






/ 






/ 







BAlCaSeCwSrl^A^CfcBYblrPWuftoLm^ 

v H ft 

««« 

O 54 



[04] 




5 10 15 20 25 
o in fCoosP«O i>iOO-o 



30 



[0 5] 



0.365 



0360 



0355 ( ) 




5 10 15 20 



25 30 



(7) 



9 -8 2 5 2 4 



im7] 



x|0» 
20 

16- 



I 12 



7] 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



B AlCQScCuSrRHWLQCaB fblr 



fit 



(72)#6BJ3# feffi Ail 



irching PAJ P age 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 09-082524 
(43)Date of publication of application : 28.03.1997 



Dint CI. H01F 10/30 

G01R 33/09 
H01L 43/08 
H01L 43/10 



1 Application number : 07-237335 (71 Applicant : TOSHIBA CORP 

2)Date of filing : 1 4.09.1 995 (72)Inventor : FUKUYA HIROMI 

KAMIGUCHI YUZO 
IWASAKI HITOSHI 
SAHASHI MASASHI 



4) EXCHANGE COUPLING FILM AND MAGNETORESISTANCE EFFECT ELEMENT 

7)Abstract: 

ROBLEM TO BE SOLVED: To provide an exchange coupling film with 
rge exchange coupling force, and a magnetoresistance effect element 
ith a stable output for a long time using the exchange coupling film. 
DLUTION: In an exchange coupling film, a ferromagnetic film 2 made of 
: least one kind of Fe, Co and Ni and an antiferromagnetic film 4 are 
minated. A middle film 3 made of a doped ferromagnetic material is 
•ovided at the interface between the ferromagnetic film 2 and the 
itiferromagnetic film 4 to improve the exchange coupling force by 
iproving lattice matching. In addition an electrode for feeding power to 
»e ferromagnetic film 2 in the exchange coupling film is provided. 
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